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TITLE: Electrical system having variable-frequency clock 

Detailed Description Text (9) : 

It is to be understood that the above-described embodiment is merely illustrative 
of the principles of the present invention and that other embodiments may be 
devised by those skilled in the art without departing from the spirit and scope of 
the invention. For example, the LC oscillator implementation of digital VCO 102 may 
be replaced by a switched RC oscillator where resistors of differing resistance are 
switched in and out of the circuit to vary the frequency in response to the digital 
words received by the D/A converter. Rather than computing the frequency based on 
the processing backlog, the activity on data bus 104 and address bus 105 could be 
monitored and then used as a basis for determining the required frequency. Instead 
of using a continuously variable-frequency clock, selections can be made from a 
small number of discrete frequencies. For example, in a battery-powered personal 
computer with an operating system which includes a sleep state, the microprocessor 
CPU could be operated at a low frequency sufficient to keep any dynamic logic 
refreshed, e.g., 500 kilohertz, when the operating system is in the sleep state, 
and the frequency could then be increased to a nominal operating frequency, e.g., 
10 megahertz, when wakeup occurs. In some applications, the desired clock frequency 
could be determined based on historical activity records rather than in real time. 
For example, the operating frequency of the distributed microprocessors used for 
control in a telephone switching system could be adjusted based on calling patterns 
observed during different times of the day or during different days of the week as 
a way of reducing the energy requirements of the system. It is to be recognized 
that any of a number of microprocessor families can be advantageously used in such 
systems. One specific example is the Motorola 68000 microprocessor and its 
associated devices. Furthermore, the invention is applicable to clocked, electrical 
systems other than microprocessor-based systems' where power consumption is a 
function of clock frequency as, for example, in gate arrays. 
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TITLE: Real-time power conservation for portable computers 

Brief Summary Text (7 ) : 

However, the software developed was desiged to run on desk top personal computers, 
with all the features of desk top computers, without regard to battery-powered 
portable computers that only had limited amounts of power available for short 
periods of time. No special considerations were made by the software, operating 
system (MS-DOS), Basic Input /Output System (BIOS), or the third party application 
software to conserve power usage for these portable computers. 

Detailed Description Text (40) : 

Looking now at FIG. 4, which depicts a schematic of an actual sleep hardware 
implementation for a system such as the Intel 80386 (CPU cannot have its clock 
stopped) . Address enable bus 600 and address bus 610 provide CPU input to 
demultiplexer 620. The output of demultiplexer 620 is sent along SLEEPCS- and 
provided as input to OR gates 630,640. The other inputs to OR gates 630,640 are the 
I/O write control line and the I/O read control line, respectively. The outputs of 
these gates, in addition to NOR gate 650, are applied to D flip flop 660 to decode 
the port. "INTR" is the interrupt input from the I/O port ( peripherals ) into NOR 
gate 650, which causes the logic hardware to switch back to the high speed clock. 
The output of flip flop 660 is then fed, along with the output from OR gate 630, to 
tristate buffer 670 to enable it to read back what is on the port. All of the 
above-identified hardware is used by the read/write I/O port ( peripherals ) to 
select the power saving "Sleep" operation. The output "SLOW-" is equivalent to 
"SLEEP" in FIG. 2, and is inputted to flip flop 680, discussed later. 



5. The method for real-time power conservation of claim 1, wherein said step (a) of 
determining whether a central processing unit (CPU) in a computer is available for 
power conservation, further comprises the steps of: 

checking to see if said CPU has received a request; 

if said CPU has received a request, determining whether said request is a critical 
input /output ; 

preventing said CPU from entering said power conservation mode if said request is a 
critical input /output ; 

if said request is not a critical input /output , determining whether- there are any 
interrupts available to wake said CPU before said CPU enters said power 
conservation mode; 

preventing said CPU from entering said power conservation mode; 
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determining whether said request is from an input/output having a delay intil the 
I/O device become ready; and 

prevent said CPU from entering said power conservation mode if said request is not 
from an input/output having a delay. 

12. The apparatus for power conservation of claim 9, wherein said CPU activity 
detector further comprises: 

a detector for detecting a first rate of critical input/output interrupts and a 
second rate of critical input/output interrupts received by said CPU; 

a comparator for comparing said detected first rate with said detected second rate 
and determining whether said detected rate has increased; 

an indicator for indicating a current CPU activity level based on a determination 
received from said comparator; and 

a designator for receiving said indicated current CPU activity level and 
communicating said indicated current CPU activity level to said CPU sleep manager. 
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TITLE: Thermal and power management to computer systems 

Brief Summary Text (20) : 

The invention may be implemented as an apparatus or a method. According to one 
embodiment, the invention monitors a processor's activity and its temperature. When 
there is no activity for the processor, a slowed clock frequency is used, thereby 
saving power and lowering the thermal heat produced by the processor. On the other 
hand, when there is activity for the processor, a fast clock frequency is used. 
However, when prolonged activity (i.e., sustained fast clock frequency) causes the 
processor's temperature to become dangerously high for proper operation, the clock 
frequency is reduced so as to maintain processing speed at a reduced speed while 
preventing overheating. 

Detailed Description Text (3) : 

The invention monitors a processor's activity and its temperature. When there is no 
activity for the processor, a slow clock frequency is used, thereby saving power 
and lowering the thermal heat produced by the processor. On the other hand, when 
there is activity for the processor, a fast clock frequency is used. However, when 
prolonged activity (i.e., sustained fast clock frequency) causes the processor's 
temperature to become dangerously high for proper operation, the clock frequency is 
reduced so as to maintain processing speed at a reduced speed while preventing 
overheating . 

Detailed Description Text (26) : 

Prior embodiments operate to decrease the clock frequency of the clock signals 
supplied to a microprocessor to prevent overheating and to conserve energy. FIG. 10 
is a block diagram of a seventh embodiment of the invention. This embodiment 
operates to provide a burst processing mode for use under certain conditions. 
During certain types of processing activity, a clock control unit 20 causes an 
overdrive clock to be supplied to a microprocessor 2. Because the overdrive clock 
is used only in short bursts, the frequency of the overdrive clock can and 
preferably exceeds the frequency which sustained processing would permit without 
rapidly overheating. 



6. A computer, comprising: a processor, said processor processes instructions in 
accordance with a clock signal; an activity detector operatively connected to said 
processor, said activity detector monitors activity of said processor, said 
activity detector determines whether said processor is in normal power mode or a 
reduced power mode; a fan; and a fan controller, said fan controller controls the 
speed of said fan in accordance with the activity of said processor such that the 
speed of said fan is less utilized when said processor is in the reduced power mode 
than when said processor is in the normal power mode. 
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ART-UNIT: 2185 



PRIMARY-EXAMINER: Heckler; Thomas M. 



ABSTRACT: 

Improved approaches to providing thermal and power management for a computing 
device are disclosed. These approaches facilitate intelligent control of a 
processor's clock frequency and/or a fan's speed so as to provide thermal and/or 
power management for the computing device. 



52 Claims, 10 Drawing figures 
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Detailed Description Text (31) : 

To monitor the progress of running process activities and support system 
management, the HP OpenPM engine 20 maintains a comprehensive log of all events 
using a log manager 70 and provides a native interface 79a as well as an SNMP 79b 
and CMIP 79c gateways to facilitate integration with the HP OpenView environment. 
The formats and contents of the logged information can be customized to support 
specific application needs. 

Detailed Description Text (158) : 

The major advantage of using activities to compensate or cancel activities is 
flexibility. For example, the process designer 22a can design complex activities to 
compensate a process activity . Cancelation of compensation activities can also be 
readily supported. Finally, separating definition from use increases reusability. 
An activity, once defined, can be repeatedly used and possibly for different 
business purposes. 
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ART-UNIT: 278 

PRIMARY-EXAMINER : Harrell; Robert B. 
ABSTRACT: 

A system and method for performing flexible workflow process compensation in a 
distributed workflow management system is described. A computer network includes a 
plurality of interconnected computers. Each computer includes a processor, memory 
and input /output facilities. The distributed workflow management system operates 
over the computer network. A plurality of resources perform the workflow process is 
performed with each resource operatively coupled to at least one of the computers . 
A process definition diagram includes computer-readable instructions stored in the 
memory of at least one of the computers and contains a role specification of 
process activities for performing the workflow process. A resource manager maps the 
role specification of process activities to at least one of the resources at 
runtime. A workflow process engine executes each process activity using the mapped 
resource and compensates a failed process activity responsive to the process 
definition diagram. 

33 Claims, 18 Drawing figures 
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Abstract Text (1) : 

A product application control system having at least one distributed network. Each 
distributed network includes at least one independent control module for 
controlling at least one activator device. The system includes a central processor 
which has a process distribution controller which monitors the level of processing 
activity of the central processor. The responsibility for processing objects is 
maintained in the central processor so long as the level of processing activity in 
the central processor does not exceed a predetermined target level. If the target 
level is exceeded the process distribution controller causes responsibility for 
processing one or more objects to be downloaded to at least one independent control 
module . 

Brief Summary Text (23) : 

In one embodiment the invention is a mobile product application control system 
which includes a vehicle and at least one distributed network coupled to the 
vehicle. The distributed network includes at least one independent control module 
located at a node within the distributed network and having independent processing 
capability. The intelligent control module controls at least one actuator device in 
response to control setpoints generated from objects processed within the control 
system. The actuators are controlled in a manner that causes at least one 
predetermined product to be applied to a predetermined geographic land area at 
variable rates determined by the control setpoints. The system includes a central 
processor coupled to the at least one distributed network. The central processor 
has a process distribution controller which monitors the level of processing 
activity of the central processor. It is the process distribution controller which 
determines whether objects are processed within the central processor or the 
independent control modules. The responsibility for processing objects in 
maintained within the central processor so long as the level of processing activity 
in the central processor does not exceed a predetermined target level. If that 
predetermined target level is exceeded the process distribution controller causes 
the responsibility for processing one or more objects to be downloaded to at least 
one independent control module. The objects are downloaded based upon a 
predetermined priority level. Preferably, objects with the lowest priority are 
downloaded first. The system further includes at least one data input device 
coupled to either the distributed network or the central processor. The data in 
used in processing the objects. 

Detailed Description Text (40) : 

As the size of the control system and the number of nodes and independent networks 
increases a greater burden is placed upon the host CPU. The size of the system thus 
dictates that at a certain level the host CPU will exceed its processing capacity 
and the system will slow down. This could result in delayed control, inaccurate 
control or even system failure. Recognizing the potential for this problem the 
present system utilizes a process manager. It is the function of the process 
manager to monitor the level of processing activity of the host CPU . When the host 
processing activity exceeds a certain predetermined target level, for example, 30%, 
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the process manager begins to download processing responsibility to the nodes based 
upon predetermined process priorities. Thus, the processing activity of the host 
CPU is maintained at or below a desired target level which allows sufficient 
capacity to free up the host to handle the multitude of communications which are 
required between different parts of the system in an efficient and timely manner. 

CLAIMS : 

1. A mobile product application control system comprising: 
a vehicle; 

at least one distributed network coupled to the vehicle, the at least one 
distributed network including at least one independent control module having 
processing capability for controlling at least one actuator device in response to 
control setpoints generated from objects processed within the control system, such 
that at least one predetermined product is applied to a predetermined geographic 
land area at variable rates determined by the control setpoints; 

a central processor coupled to the at least one distributed network, the central 
processor including a process distribution controller which monitors the level of 
processing activity of the central processor and is responsive thereto to maintain 
responsibility of processing objects in the central processor so long as the level 
of processing activity in the central processor does not exceed a predetermined 
target level and to download responsibility for processing at least one object to 
at least one independent control module when the level of processing activity in 
the central processor exceeds the predetermined target level; and 

at least one data input device coupled to at least one of the distributed network 
and the central processor, input data from the at least one data input device being 
used in processing at least one object. 

8. A mobile product application control system comprising: 
a vehicle; 

at least one actuator device coupled to the vehicle; 

independent processing and control means for controlling at least one actuator 
device in response to control setpoints generated from objects processed within the 
control system, such that at least one predetermined product is applied to a 
predetermined geographic land area at variable rates determined by the control 
setpoints ; 

at least one network means for distributing the independent processing and control 
means on a distributed network; 

central processing means coupled to the at least one distributed network means, the 
central processing means including process distribution means for monitoring the 
level of processing activity within the central processing means and being 
responsive thereto to maintain responsibility for processing objects in the central 
processing means so long as the level of processing activity in the central 
processing means does not exceed a predetermined target level and to download the 
responsibility for processing at least one object to at least one independent 
processing and control means when the level of processing activity in the central 
processing means exceeds the predetermined target level; and 

data input means for inputting data used in processing at least one object. 
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ABSTRACT: 

A product application control system having at least one distributed network. Each 
distributed network includes at least one independent control module for 
controlling at least one activator device. The system includes a central processor 
which has a process distribution controller which monitors the level of processing 
activity of the central processor. The responsibility for processing objects is 
maintained in the central processor so long as the level of processing activity in 
the central processor does not exceed a predetermined target level. If the target 
level is exceeded the process distribution controller causes responsibility for 
processing one or more objects to be downloaded to at least one independent control 
module . 

15 Claims, 14 Drawing figures 
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Abstract Text (1) : 

A high fault coverage, instruction modeled self-test for a signal processor in a 
user environment is disclosed. The self-test executes a sequence of sub-tests and 
issues a state transition signal upon the execution of each sub-test. The self-test 
may be combined with a watchdog activity monitor (WAM) which provides a test- 
failure signal in the presence of a counted number of state transitions not 
agreeing with an expected number. An independent measure of time may be provided in 
the WAM to increase fault coverage by checking the processor's clock. Additionally, 
redundant processor systems are protected from inadvertent unsevering of a severed 
processor using a unique unsever arming technique and apparatus. 

Brief Summary Text (13) : 

It is essential, in order to understand the central teaching of this first aspect 
of the present invention, to understand that the timing aspects of the WDTs of the 
prior art have been abandoned in the WAM of the present invention. The processor 
self-test is set-up in advance to test the major functional blocks of the signal 
processor. These may include bit manipulation tests, logical operation tests, 
addition and subtraction operational tests, divide and multiply operational tests, 
and rotate and shift operational tests. Of course, a variety of these tests may be 
excluded and other tests may be included. At the conclusion of each of the above 
major categories of tests a transition is made to the next major category of tests. 
At that time, a transition signal is sent into the Watchdog Activity Monitor 
indicating that one of the major tests has been completed. Of course, transition 
signals could be sent more frequently, at the conclusion of minor test steps 
accomplished within each major functional test block. Each time that the WAM 
receives a transition signal it increases or decreases a count signal magnitude 
which keeps track of the total number of state transitions which have taken place 
for each repetition of the periodic test. At the conclusion of each repetition of 
the test a reset signal is sent by the CPU to the WAM. If the reset signal arrives 
at the WAM while the count signal magnitude is equal to an expected magnitude then 
the WAM will have ascertained that a correct number of test executions have taken 
place and a channel sever signal will not be issued. 

Brief Summary Text (17): 

The Watchdog Activity Monitor and self-test method of the present invention 
provides an attractive alternative to prior art methods and apparatus for detecting 
faults in signal processors in a user environment. By marrying a unique self-test 
method based on the processor subfunctions with a unique Watchdog Activity Monitor, 
a very high degree of failure coverage is achieved. Furthermore, the use of a 
second keep-alive "ticket-punch" type timer for guaranteeing the health of the 
system clock, the present invention further increases its failure coverage. 

Detailed Description Text (15) : 

The self-test begins in a start step 100. During the execution of each test the 
processor activity signals are monitored by the WAM to count up or down the number 
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of steps executed. At the end of the sequence a ticket-punch or reset is sent, as 
indicated in a step 102, to the WAM hardware. If the WAM hardware does not receive 
the ticket-punch signal precisely when the count reaches a selected total count or 
count-down, a channel sever is immediately executed by the WAM hardware. After 
successful execution the above test procedure may then be reexecuted periodically 
after returning in a step 103 and starting again at step 100. 
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A high fault coverage, instruction modeled self-test for a signal processor in a 
user environment is disclosed. The self-test executes a sequence of sub-tests and 
issues a state transition signal upon the execution of each sub-test. The self-test 
may be combined with a watchdog activity monitor (WAM) which provides a test- 
failure signal in the presence of a counted number of state transitions not 
agreeing with an expected number. An independent measure of time may be provided in 
the WAM to increase fault coverage by checking the processor's clock. Additionally, 
redundant processor systems are protected from inadvertent unsevering of a severed 
processor using a unique unsever arming technique and apparatus. 

13 Claims, 8 Drawing figures 
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Abstract Text (1) : 

Arbitration access to an IOC ! s RAM between the IOC f s I/O bus and a signal processor 
is accomplished by always granting the signal processor access to the IOC's RAM for 
one machine cycle and disallowing any signal processor operations which would 
otherwise permit preemptive demand access to memory for more than one machine 
cycle. The signal processor's activity is then monitored for detecting the signal 
processor engaged in an activity which does not presently require access to the 
IOC's RAM and which will occupy the signal processor in a non-memory access 
activity for a predictable period of time. The IOC's I/O bus is then granted access 
to the IOC's RAM for a period of time less than the predicted period. In addition 
to this transparency feature, the present invention may be used in a context of a 
unique method of transferring data between sensors and actuators on one side of the 
IOC and the signal processor on the other side. This may be done either according 
to a default sequence or any one of a plurality of selectable modes of data 
transfer sequences. The present invention may additionally be used in a redundant 
channel system for communicating input-output data between channels in blocks in a 
predefined protocol in which data is transmitted between each channel and all of 
the channels over cross-channel data links. The blocks are deposited in a portion 
of link memory partitioned according to the source channel. 

Brief Summary Text (16): 

The gathering and distribution of data by any IOC requires access to memory which 
is also being used by the control processor. This is most commonly done in a direct 
memory access (DMA) mode where the processor is requested access to the 
data/address buses and the data is transferred on receipt of a bus grant signal. 
During this transfer interval, the processor is essentially idle. This loss of real 
time by the processor linearly increases with the number of data transfers by the 
IOC, to a point where it can significantly affect the overall throughput capability 
of the host processor. Another difficulty with this DMA approach is that the bus 
grant signal is essentially asynchronous and may take more or less time depending 
upon the processor and its current activity . If the bus grant signal is held off 
for a long time, it can lead to loss of rapidly arriving internal bus messages, 
particularly if they are asynchronous in nature. A common solution to this problem 
is to buffer the incoming bus data. However, this approach has a significant 
hardware penalty and can only provide limited relief. Another, new approach, 
disclosed herein, involves the use of dual port RAMs which can internally arbitrate 
between two asynchronous data buses for memory accesses. However, this also has a 
significant hardware penalty and, though it fulfills the need for an autonomous bus 
between the IOC and the control processor's memory, it is not always affordable. 

Brief Summary Text (23) : 

More specifically, the method for arbitrating access to an IOC's RAM (non-dual- 
port) as between the IOC's I/O bus and a signal processor, comprises the steps of 
(1) always granting the signal processor access to the IOC's RAM upon receipt of a 
demand for the RAM for one machine cycle by the signal processor; (2) inhibiting 
the CPU from preemptively demanding access to memory for more than one machine 
cycle; (3) monitoring the signal processor's activity to detect the signal 
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processor engaged in an activity which does not require access to the IOC's RAM and 
which will certainly occupy the signal processor in a non-memory access activity 
for a known period of time; and (4) using the known period of time to permit the 
IOC's I/O bus to gain access to the IOC's RAM for less than the known period. 

CLAIMS: 

1. A method for arbitrating access to an input-output controller's (IOC's) random 
access memory (RAM) between the IOC's input-output (I/O) bus and a signal 
processor's I/O bus, the IOC's I/O bus being connected to a plurality of sensors 
and actuators, the signal processor having an instruction set, each instruction 
requiring one or more minimum machine cycles for execution, comprising the steps 
of: 

having the IOC always grants the signal processor access to the IOC's RAM upon 
receipt of a demand by the signal processor for access to the IOC's RAM; 

having the IOC monitor the signal processor's activity at the beginning of each 
machine cycle to detect the signal processor engaged in an activity which does not 
require access to the IOC's RAM and in which it will be engaged in a non-IOC RAM 
access activity for the minimum machine cycle; and 

having the IOC, upon detecting the processor so engaged, permit the IOC's I/O bus 
to gain access to the IOC's RAM, but only during the minimum machine cycle. 

3. An input-output controller (IOC) for transferring data between a signal 
processor which provides selected signals indicative of the activity it will 
perform in a current machine cycle, and devices external to both the IOC and the 
processor via an IOC random access memory (RAM), comprising: 

arbitration means for always providing a grant signal to the signal processor for 
granting the signal processor access to the IOC's RAM in response to a demand 
signal from the signal processor for access to the IOC's RAM, said arbitration 
means also responsive to the selected signals from the signal processor for 
monitoring the signal processor's activity in order to detect when the signal 
processor is engaged in an activity which does not require access to the IOC's RAM 
and which will engage the signal processor in a non-IOC RAM access activity for at 
least one machine cycle; and 

means for permitting the IOC's I/O bus to gain access to the IOC's RAM, for each 
machine cycle during which the processor is detected as being engaged in non-IOC 
RAM access activities. 

4 . A method for communicating input-output data between a plurality of similar 
input-output controllers (IOCs) each having a related one of a like plurality of 
similar signal processors associated therewith, and for arbitrating access to each 
IOC's random access memory (RAM) between such IOC's input-output (I/O) bus and the 
I/O bus of the related signal processor, each IOC's I/O bus being connected to a 
plurality of sensors and actuators, each signal processor having an instruction set 
of which each instruction requires at least one minimum machine cycle for 
execution, comprising the steps of: 

having each IOC always grant the related signal process access to such IOC's RAM 
upon receipt of a demand by the related signal processor for access to such IOC's 
RAM; 

having each IOC monitor the related signal processor's activity at the beginning of 
each machine cycle to detect when the related signal processor is engaged in an 
activity which does not require access to such IOC's RAM and in which such related 
signal processor will be engaged in a non-IOC RAM access activity for the minimum 
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machine cycle; 

having each IOC, upon detecting that the related signal processor is so engaged, 
permit such IOC's I/O bus to gain access to such I0C f s RAM, but only during the 
minimum machine cycle; 

having each IOC format data words in blocks having an IOC identifier for 
transmission to the other IOCs; 

having each IOC transmit formatted data blocks to all of the other IOCs; 

having each IOC receive data blocks transmitted from each of the other IOCs; 

having each IOC generate, for each word received by it, a memory address 
corresponding to the IOC from which the associated block originated; and 

having each IOC store each word received by such IOC at the memory address 
generated by such IOC. 

5. A method for communicating input-output data between a plurality of similar 
input-output controllers (IOCs) each having a related one of a like plurality of 
similar signal processors associated therewith, and for arbitrating access to each 
IOC's random access memory (RAM) between such IOC's input-output (I/O) bus and the 
I/O bus of the related signal processor, each IOC's I/O bus being connected to a 
plurality of sensors and actuators, each signal processor having an instruction set 
of which each instruction requires at least one minimum machine cycle for 
execution, comprising the steps of: 

having each IOC always grant the related signal processor access to such IOC's RAM 
upon receipt of a demand by the related signal processor for access to such IOC's 
RAM; 

having each IOC monitor the related signal processor's activity at the beginning of 
each machine cycle to detect when the related signal processor is engaged in an 
activity which does not require access to such IOC's RAM and in which such related 
signal processor will be engaged in a non-IOC RAM access activity for the minimum 
machine cycle ; 

having each IOC, upon detecting that the related signal processor is so engaged, 
permit such IOC's I/O bus to gain access to such IOC's RAM, but only during the 
minimum machine cycles- 
having each IOC format data in blocks for transmission to the other IOCs, each 
block having an initial command word having a command word identifier protocol 
followed by an origination code and a starting address, the command word followed 
by a variable number of other words, the first other word having a data word 
identifier protocol followed by a word count, the second and remaining other words 
each having a data word identifier protocol followed by data words; 

having each IOC transmit blocks formatted by it to the other IOCs; 
having each IOC receive the blocks transmitted from other IOCs; 

having each IOC store received blocks according to the identity of the transmitting 
IOC and the starting address in the next available sequential memory location after 
the end of the previously received block; 

having each IOC generate, for each block received by it, a stop address according 
to the start address plus the word count; and 
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having each IOC store the stop address of each block received by it at the start 
address and store subsequently received data words of such block sequentially after 
the start address. 

6. A system including a plurality of input-output controllers (IOCs), each for 
communicating input-output data between itself and other ones of said IOCs, and 
each for transferring data between a related one of a like plurality of signal 
processors associated with said IOC and provides selected signals indicative of the 
activity it will perform in a current machine cycle, and devices external to both 
said IOC and its related processor via a related one of a like plurality of IOC 
random access memories (RAMs), each IOC comprising: 

arbitration means for always providing a grant signal to the related signal 
processor for granting such signal processor access to said IOC f s RAM in response 
to a demand signal from such signal processor for access to the IOC's RAM, said 
arbitration means also responsive to the selected signals from the related signal 
processor for monitoring such signal processor's activity in order to detect when 
such signal processor is engaged in an activity which does not require access to 
said IOC f s RAM and which will engage such signal processor in a non-IOC RAm access 
activity for at least one machine cycle; 

means for permitting said IOC's I/O bus to gain access to said IOC's RAM, for each 
machine cycle during which the related processor is detected as being engaged in 
non-IOC RAM access activities; 

means for formatting data words in blocks for transmission to said other IOCs; 
means for transmitting formatted data blocks to said other iOCs; 
means for receiving the data blocks transmitted from each other IOC- 
means for generating, for each word received by said IOC, a memory address 
corresponding to the IOC from which the associated block originated; and 

means for storing each word received by said IOC at the memory address generated by 
said IOC. 

7. A system including a plurality of input-output controllers (IOCs), each for 
communicating input-output data between itself and other ones of said IOCs, and 
each for transferring data between a related one of a like plurality of signal 
processors associated with said IOC and provides selected signals indicative of the 
activity it will perform in a current machine cycle, and devices external to both 
said IOC and its related processor via a related one of a like plurality of IOC 
random access memories (RAMs), each IOC comprising: 

arbitration means for always providing a grant signal to the related signal 
processor for granting such signal processor access to said IOC's RAM in response 
to a demand signal from such signal processor for access to the IOC's RAM, said 
arbitration means also responsive to the selected signals from the related signal 
processor for monitoring such signal processor's activity in order to detect when 
such signal processor is engage din an activity which does not require access to 
said IOC's RAM and which will engage such signal processor in a non-IOC RAM access 
activity for at least one machine cycle; 

means for permitting said IOC's I/O bus to gain access to said IOC's RAM, for each 
machine cycle during which the related processor is detected as being engaged in 
non-IOC RAM access activities; 

means for formatting data words for transmission in blocks, each block having an 
initial command word having a command word identifier protocol followed by an 
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origination code and a starting address, the command word followed by a variable 
number of other words, the first other word having a data word identifier protocol 
followed by a word count, the second and remaining other words each having a data 
word identifier protocol followed by data words; 

means for transmitting blocks formatted by said IOC to all of the other IOCs; 

means for receiving the blocks transmitted form other IOCs; and 

means for storing blocks received by said IOC according to the identity of the 
transmitting IOC by storing the starting address in the next available sequential 
memory location after the end of the previously received block, generating a stop 
address according to the start address plus the word count, and storing 
subsequently received data words of such block sequentially after the start 
address . 
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ABSTRACT : 

Arbitration access to an IOC's RAM between the IOC 1 s I/O bus and a signal processor 
is accomplished by always granting the signal processor access to the IOC's RAM for 
one machine cycle and disallowing any signal processor operations which would 
otherwise permit preemptive demand access to memory for more than one machine 
cycle. The signal processor's activity is then monitored for detecting the signal 
processor engaged in an activity which does not presently require access to the 
IOC's RAM and which will occupy the signal processor in a non-memory access 
activity for a predictable period of time. The IOC's I/O bus is then granted access 
to the IOC's RAM for a period of time less than the predicted period. In addition 
to this transparency feature, the present invention may be used in a context of a 
unique method of transferring data between sensors and actuators on one side of the 
IOC and the signal processor on the other side. This may be done either according 
to a default sequence or any one of a plurality of selectable modes of data 
transfer sequences. The present invention may additionally be used in a redundant 
channel system for communicating input-output data between channels in blocks in a 
predefined protocol in which data is transmitted between each channel and all of 
the channels over cross-channel data links. The blocks are deposited in a portion 
of link memory partitioned according to the source channel. 

7 Claims, 9 Drawing figures 
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Brief Summary Text (23) : 

In particular, so that a low amplitude signal, such as those produced by breathing 
and heart beats, can be isolated for later processing, the activity monitor 
includes signal conditioning means in the form of a motion signal amplifier having 
an amplification factor selectable by an applied configuration control signal, and 
a highpass filter circuit having a threshold selectable by another applied 
configuration signal below which motion sensor signals are greatly attenuated. This 
is advantageous in that it allows observations to be made of a subject both during 
a high activity period, when a relatively high amplitude high frequency signal is 
produced by the sensor, and during a low activity period, such as during the night, 
when the subject is typically producing a relatively low amplitude and low 
frequency signal. 

Detailed Description Text (55) : 

The dynamic range of human motion is large, typically in the order of 1000 to 1. 
For this reason it is critical that the gain of any amplifier used to sense analog 
motion be appropriately scaled. In the activity monitor of the present invention, 
the scaling is accomplished automatically by the monitor processor circuit 43. This 
ability is particularly useful where human activity is observed both during the 
day, when activity is greater, and at night, when activity usually decreases 
dramatically during sleep. The ability to schedule changes in gain according to the 
time of day allows the activity monitor of the present invention to optimize signal 
resolution and avoid signal saturation. This is also true of the ability to switch 
frequency bands. 

Detailed Description Text (72): 

However, frequency itself is not a sufficient criteria for separating and observing 
important activity It is desirable to utilize sensitivity to further discriminate 
and isolate motion of interest. For example, if a particular study involves 
determining the total number of minutes of sleep, it is not desirable to record 
heart rate or breathing which can be detected over the standard sleep band of 0.2 
to 3 hertz. BY reducing amplifier gain and increasing the detection threshold, 
these two signals drop out, but bulk body and wrist motions do not. This is because 
the bulk motions create large amplitude signals easily detected by the detector 
circuitry. Similarly, daytime activity resides in the 0.2 to 3 hertz band but 
nighttime sensitivity is too high and will cause amplifier saturation and loss of 
higher energy daytime activity . Reduction of sensitivity overcomes this problem. 

Detailed Description Text (88) : 

Option 2--Fixed Initialization—In this mode once the activity monitor is removed 
from the interface unit no changes to the operating parameters can occur, except 
for an AGC option wherein monitor gain is reduced or increased depending on the 
status of the saturation channel. 
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Brief Summary Text (23) : 

In particular, so that a low amplitude signal, such as those produced by breathing 
and heart beats, can be isolated for later processing, the activity monitor 
includes signal conditioning means in the form of a motion signal amplifier having 
an amplification factor selectable by an applied configuration control signal, and 
a highpass filter circuit having a threshold selectable by another applied 
configuration signal below which motion sensor signals are greatly attenuated. This 
is advantageous in that it allows observations to be made of a subject both during 
a high activity period, when a relatively high amplitude high frequency signal is 
produced by the sensor, and during a low activity period, such as during the night, 
when the subject is typically producing a relatively low amplitude and low 
frequency signal. 

Detailed Description Text (55) : 

The dynamic range of human motion is large, typically in the order of 1000 to 1. 
For this reason it is critical that the gain of any amplifier used to sense analog 
motion be appropriately scaled. In the activity monitor of the present invention, 
the scaling is accomplished automatically by the monitor processor circuit 43. This 
ability is particularly useful where human activity is observed both during the 
day, when activity is greater, and at night, when activity usually decreases 
dramatically during sleep. The ability to schedule changes in gain according to the 
time of day allows the activity monitor of the present invention to optimize signal 
resolution and avoid signal saturation. This is also true of the ability to switch 
frequency bands . 

Detailed Description Text (72) : 

However, frequency itself is not a sufficient criteria for separating and observing 
important activity It is desirable to utilize sensitivity to further discriminate 
and isolate motion of interest. For example, if a particular study involves 
determining the total number of minutes of sleep, it is not desirable to record 
heart rate or breathing which can be detected over the standard sleep band of 0.2 
to 3 hertz. BY reducing amplifier gain and increasing the detection threshold, 
these two signals drop out, but bulk body and wrist motions do not. This is because 
the bulk motions create large amplitude signals easily detected by the detector 
circuitry. Similarly, daytime activity resides in the 0.2 to 3 hertz band but 
nighttime sensitivity is too high and will cause amplifier saturation and loss of 
higher energy daytime activity . Reduction of sensitivity overcomes this problem. 

Detailed Description Text (88) : 

Option 2--Fixed Initialization—In this mode once the activity monitor is removed 
from the interface unit no changes to the operating parameters can occur, except 
for an AGC option wherein monitor gain is reduced or increased depending on the 
status of the saturation channel. 
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OTHER PUBLICATIONS 
Experimental Prototype (AM-16) Block Diagram. 

Redmond, D. and Hegge, F. , Observations on the design and specification of a wrist- 
worn human activity monitoring system Behavior Res. Methods, Instruments & Computer 
1985 17 (6) , 659-669. 

ART-UNIT: 339 

PRIMARY- EXAMINER : Hindenburg; Max 
ASSISTANT-EXAMINER: Tucker; Guy V. 

ATTY-AGENT-FIRM: Lockwood, Alex, Fitzgibbon & Cummings 
ABSTRACT: 

An activity monitor adapted to be worn on the non-dominant wrist of a subject 
includes a bimorphous beam motion sensor. The output signal of the sensor is 
amplified in an amplifier circuit having a selectable amplification factor, and 
filtered by highpass and lowpass filter circuits having individually selectable 
cut-off frequencies to obtain an analog signal for processing having a bandpass and 
amplitude characteristic corresponding to a particular body activity under 
observation. A control and processing circuit within the monitor includes a 
microprocessor which responds to either resident internal operating instructions or 
to externally supplied operating instructions, or to designated data signal 
parameters, to provide configuration control signals to the amplifier and filter 
circuits, and processing of the collected data, appropriate to the particular 
activity being monitored. The processed data is digitally stored in an internal 
memory for subsequent transfer through a data port to an associated computer for 
display or further processing. 

33 Claims, 18 Drawing figures 



h eb bgeeefc ee 



e ge 



Record Display Form 





Page 1 of 1 



First Hit Fwd Refs 



□ MSSBSh Collection | Jggft 



L4: Entry 38 of 47 



File: USPT 



Jun 27, 1995 



DOCUMENT-IDENTIFIER: US 5428806 A 
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TITLE: Computer networking system including central chassis with processor and 
input /output modules, remote transceivers, and communication links between the 
transceivers and input/output modules 

Detailed Description Text (32) : 

The processor module 8 of FIGS. 1 and 5 is shown in block diagram form in FIGS. 12, 
13A and 13B. The connection of the processor module 8 to the backplane 4 in the 
chassis 2 is provided through 144 pin male connector 17 and 48 pin male connector 
18. The main processing portion of the processor module 8 includes a processor bus, 
such as an industry standard ISA bus 230, and a microprocessor 232, such as an 
Intel 80386 or 80486. The processor bus 230 could follow other industry standards, 
such as EISA or the like. Communication between the microprocessor 232 and the ISA 
bus 230 is controlled by a system controller 234. Extending between the 
microprocessor 232 and the system controller 234 are a control bus, address bus and 
data bus. These three bus lines can also extend to an optional numeric coprocessor 
236 which, if used, helps to speed up the activities of the microprocessor 232. The 
address bus and data bus may also be supplied to an optional cache memory 238 which 
is used, under control of the system controller 234, to increase overall 
performance of the microprocessor 232. The system controller 234 transmits ISA DMA 
Acknowledge and ISA Control signals to the ISA bus 230. Likewise, the ISA bus 
transmits ISA DMA Request and ISA Interrupt Request signals to the system 
controller 234. 

Detailed Description Text (55) : 

In all situations, control passes from block 404 to block 422 where the next I/O 
channel interface in a particular I/O module is selected and all of the steps 
discussed above, downstream of the start block 390, are repeated. In this manner, 
the I/O module continually monitors keyboard activity and processing activity 
through each of its I/O channel inferaces. 
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ART-UNIT : 232 

PRIMARY-EXAMINER : Bowler; Alyssa H. 
ASSISTANT-EXAMINER: Harrity; John 

ATTY-AGENT-FIRM: Webb Ziesenheim Bruening Logsdon Orkin & Hanson 
ABSTRACT: 

A computer networking system includes a plurality of computer processing modules 
and at least one I/O module connected together through a backplane in a chassis at 
a central location. Users at variou remote locations connect at least a keyboard 
and a monitor to a transceiver unit. A data communication link is established 
between each transceiver and a unit interface on an I/O module. Data flow between 
the processor modules and the transceivers, as well as an allocation of processing 
module resources, are controlled by the I/O modules. The processor modules are 
connected together through at least one high speed network bus in the backplane. 

20 Claims, 20 Drawing figures 
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ART-UNIT: 232 

PRIMARY-EXAMINER: Bowler; Alyssa H. 
ASSISTANT-EXAMINER: Harrity; John 

ATTY-AGENT-FIRM : Webb Ziesenheim Bruening Logsdon Or kin & Hanson 
ABSTRACT : 

A computer networking system includes a plurality of computer processing modules 
and at least one I/O module connected together through a backplane in a chassis at 
a central location. Users at variou remote locations connect at least a keyboard 
and a monitor to a transceiver unit. A data communication link is established 
between each transceiver and a unit interface on an I/O module. Data flow between 
the processor modules and the transceivers, as well as an allocation of processing 
module resources, are controlled by the I/O modules. The processor modules are 
connected together through at least one high speed network bus in the backplane. 

20 Claims, 20 Drawing figures 
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Intel 486 DX2 Microprocessor Data Book, pp. 1-4, 1-6, 1-7, 2-1, 6-1, 6-2, 6-5, and 
14-3. 

Intel Microprocessors, vol. 1, 1992, various pages, section 6. 
ART-UNIT: 277 

PRIMARY-EXAMINER: Butler; Dennis M. 

ATTY-AGENT-FIRM: Neerings; Ronald O. Kesterson; James C. Donaldson; Richard L. 
ABSTRACT : 

A method and apparatus (10) for changing processor clock rate are provided in which 
control signals operate to change the rate of a clock signal output by clock 
switching logic (26) . A processor (24) floats a system bus after the clock signal 
is changed. After the processor (24) has locked onto the new clock rate it is 
permitted to resume activity on the system bus. 



50 Claims, 21 Drawing figures 
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TITLE: Method and apparatus for changing processor clock rate 
Detailed Description Text (23) : 

As described above, the clock switching logic 26 may also be used to change the 
processor clock rate to a rate other than zero. This is performed by causing the 
processor to float the bus through the use of the backoff signal and changing the 
clock speed, which will result in the generation of the OUT+ signal to clear BOFF+ 
and then release of the backoff pin, causing the processor to resume control of the 
bus after the processor has locked onto the new clock rate. The maximum clock rate 
may be restored by increasing the clock rate, causing the processor to float the 
bus, allowing the processor to lock onto the new rate, and then having the 
processor resume activity on the bus, as described above. 

CLAIMS : 

4. The method of claim 3, and further comprising the step of monitoring the 
processor's activity to generate the request to restore the pre-change clock rate. 

5. The method of claim 2, and further comprising the step of monitoring the 
processor's activity to generate the request to change the clock rate. 

7. The method of claim 1, and further comprising the step of monitoring the 

generate the request to change the processor clock rate. 

9, and further comprising the step of monitoring the 
generate the request to restore the pre-change clock rate. 

12, and further comprising the step of monitoring the 
generate the request to restore the pre-change clock rate. 

15, and further comprising the step of monitoring the 
generate the request to restore the pre-change processor 

14, and further comprising the step of monitoring the 
generate the request to change the clock rate. 

11, and further comprising the step of monitoring the 
generate the request to change the processor clock rate. 

23. The circuit of claim 21, and further comprising circuitry for monitoring the 
processor's activity and operable to generate said request to change said processor 
clock rate. 

26. The circuit of claim 25, and further comprising circuitry for monitoring the 
processor [ s activity and operable to generate said request to restore said pre- 
change processor clock rate. 



processor's activity to 

10. The method of claim 
processor's activity to 

13. The method of claim 
processor's activity to 

16. The method of claim 
processor's activity to 
clock rate. 

17. The method of claim 
processor's activity to 

19. The method of claim 
processor's activity to 
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29. The circuit of claim 26, and further comprising circuitry for monitoring the 
processor 1 s activity and operable to generate said request to restore said pre- 
change processor clock rate. 

30. The circuit of claim 27, and further comprising circuitry for monitoring said 
processor's activity and operable to generate said request to change said clock 
rate . 

39. The circuit of claim 38, and further comprising circuitry for monitoring the 
processor 1 s activity and operable to generate said request to restore said pre- 
change processor clock rate. 

41. The circuit of claim 37, and further comprising circuitry for monitoring the 
processor's activity and operable to generate said request to change said processor 
clock rate. 

44. The circuit of claim 43, and further comprising circuitry for monitoring the 
processor 1 s activity and operable to generate said request to restore said pre- 
change processor clock rate. 

45. The circuit of claim 42, and further comprising circuitry for monitoring said 
processor T s activity and operable to generate said request to change said clock 
rate . 
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TITLE: System and method for program execution tracing within an integrated 

processor 

Brief Summary Text (4) : 

The increase in use of very large scale integrated ("VLSI") circuit technologies 
has enabled the integration of entire systems and sub-systems onto a single chip. 
This integration has led to increased performance on critical processor data and 
instruction buses through the use of internal data and instruction caches. However, 
a negative result of this increased integration is a significantly reduced ability 
to easily access particular buses needed for monitoring processor activity . For 
instance, an instruction cached design inhibits the ability to monitor and capture 
the program instruction flow since the instructions are fetched from an embedded 
cache instead of memory external to the processor. In fact, for efficient cache 
designs, there is a high probability that the instructions will reside in cache and 
will not be visible from the external pins of the microprocessor. It is also 
possible that the entire program may reside in embedded cache, thereby making it 
virtually impossible to follow instruction execution externally. 
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ART-UNIT: 271 

PRIMARY-EXAMINER: Auve; Glenn A. 

ATTY-AGENT-FIRM : Finnegan, Henderson, Farabow, Garrett & Dunner, L.L.P. 
ABSTRACT: 

When a user instructs acceleration or deceleration of the CPU processing speed with 
an "accelerator" button or a "brake" button, a speed control MMI informs power 
management system software of the corresponding information to change the CPU 
processing speed. The change is recorded on a speed management database in 
correspondence with the name of the application program which is currently being 
executed. Every time acceleration or deceleration of the CPU processing speed is 
instructed by the user, speed management data is formed on the speed management 
database. By using the speed management data, the CPU processing speed can be 
dynamically controlled for each piece of software when it is executed. Further 
disclosed is a novel power dissipation control system for a microprocessor, adapted 
to be used in conjunction with the above described MMI. 

19 Claims, 14 Drawing figures 
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January 1987 
June 1989 
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EP 



320 098 



EP 



61-208 129 



JP 



OTHER PUBLICATIONS 



Intek product specification, "i860.TM. 64-Bit Microprocessor " , Oct. 1989, pp. 5-1 
to 5-72. 

Kane, "MIPS R2000 RISC Architecture", Prentice Hall, 1987, pp. 1-1 to 4-11 and pp. 
A-l to A-9. 

Radin, "The 801 Minicomputer", IBM Research Report, Nov. 11, 1981, pp. 1-23 . 
ART-UNIT: 273 

PRIMARY-EXAMINER: Teska; Kevin .J. 
ASSISTANT-EXAMINER: Choi; Kyle J. 

ATTY-AGENT-FIRM: Hamilton, Brook, Smith & Reynolds, P.C. 



A CPU of the RISC type employs a standardized, fixed instruction size, and permits 
only simplified memory access data width and addressing modes limited to register- 
to-register operations and register load/store operations. Byte manipulation 
instructions include the facility for doing in-register byte extract, insert and 
masking, along with non-aligned load and store instructions. The load/locked and 
store/conditional instructions permits the implementation of atomic byte writes. By 
providing a conditional move instruction, many short branches can be eliminated 
altogether. A conditional move instruction tests a register and moves a second 
register to a third if the condition is met; this function can be substituted for 
short branches and thus maintain the sequentiality of the instruction stream. 
Performance can be speeded up by predicting the target of a branch and prefetching 
the new instruction based upon this prediction; a branch prediction rule is 
followed that requires all forward branches to be predicted not-taken and all 
backward branches to be predicted as taken. Another embodiment uses unused bits in 
the standard-sized instruction to provide a hint of the expected target address for 
jump and jump to subroutine instructions or the like. The target can thus be 
prefetched before the actual address has been calculated and placed in a register. 
In addition, the unused displacement part of the jump instruction can contain a 
field to define the actual type of jump, i.e., jump, jump to subroutine, return 
from subroutine, and thus place a predicted target address in a stack to allow 
prefetching before the instruction has been executed. The processor can employ a 
variable memory page size, so that the entries in a translation buffer for 
implementing virtual addressing can be optimally used. A granularity hint is added 
to the page table entry to define the page size for this entry. An additional 
feature is the addition of a prefetch instruction which serves to move a block of 
data to a faster-access cache in the memory hierarchy before the data block is to 
be used. 

10 Claims, 11 Drawing figures 
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Volkman, Victor R. "Advanced Power Management for DOS " Developer ! s Preview, Jul. 
1992, pp. 19-23. 

Caruthers, Frank, editor, "Battery-Management Circuitry Gets Smarter" Computer 
Design's OEM Integration, May 1994, pp. 15-18. 

ART-UNIT: 271 

PRIMARY-EXAMINER: Sheikh; Ayaz R. 
ASSISTANT-EXAMINER: Thlang; Eric S. 
AT TY- AGENT -FIRM: Groover; Robert 



A system and process for power conservation in a portable computer system. When the 
application or hardware in use allows for reduced video performance, the refresh 
rate of the video graphics controller is reduced to a level which allows practical 
use of the display but consumes much less power than a normal mode. 

47 Claims, 3 Drawing figures 
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Intel Microprocessors, vol. 1, 1992, various pages, section 6. 
ART-UNIT: 277 

PRIMARY-EXAMINER: Butler; Dennis M. 

ATTY-AGENT-FIRM: Neerings; Ronald O. Kesterson; James C. Donaldson; Richard L. 
ABSTRACT : 

A method and apparatus (10) for changing processor clock rate are provided in which 
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control signals operate to change the rate of a clock signal output by clock 
switching logic (26). A processor (24) floats a system bus after the clock signal 
is changed. After the processor (24) has locked onto the new clock rate it is 
permitted to resume activity on the system bus. 



50 Claims, 21 Drawing figures 
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Morisada 
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Matter et al. 
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Brown, III et 


al. 
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ART-UNIT: 235 

PRIMARY-EXAMINER: Lim; Krisna 
ATTY-AGENT-FIRM: Polansky; Paul J. 

ABSTRACT : 

A low-power pipelined data processor (20) includes a branch prediction mechanism 
for speculatively placing branch target instructions into the fetch, decode, 
dispatch, and execute pipeline when a branch is predicted to be taken. To save 
power the data processor (20) selectively disables one or more pipeline resources 
(24) associated with placing the branch target instructions into the pipeline 
according to the strength of the prediction. If the prediction is weakly not taken, 
the data processor (20) enables the pipeline resource (24) to prevent disruptions 
to the pipeline if the branch resolves as taken during the cycle. However if the 
prediction is strongly not taken, the pipeline resource (24) is disabled to save 
power, which outweighs the infrequent resolution to taken. In one embodiment, the 
data processor (20) disables a branch target instruction cache (24) if history bits 
corresponding to the branch instruction stored in a branch history table (26) 
indicate strongly that the branch will not be taken. 



14 Claims, 2 Drawing figures 
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OTHER PUBLICATIONS 

Slater, Michael, "MIPS Previews 64-bit R4000 Architecture", Microprocessor Report, 
vol. 5, Issue: n2, pl(6), Feb. 6, 1991. 

Case, Brian, "R4000 Extends R3000 Architecture With 64-bit Capabilities", 
Microprocessor Report, vol.: v5, Issue: nl9, pl0(4), Oct. 16, 1991. 

Wilson, Ron, "MIPS Rethinks RISC With Superpipelining", Computer Design, vol.: v30, 
Issue: n3, p28(3), Feb. 1, 1991. 

Intel Automotive Components Handbook, "Power-On Reset", 1988, pp. 10-24 & 10-25. 
Motorola MC6802032--Bit Microprocessor User's Manual, 3rd Edition, 1990, pp. 1-3. 

ART-UNIT: 235 

PRIMARY-EXAMINER: Auve; Glenn A. 
ASSISTANT-EXAMINER: Seto; Jeffrey K. 

ATTY-AGENT-FIRM: Blakely, Sokoloff, Taylor & Zafman 
ABSTRACT: 

A computer system having a responsive low-power mode and a full-power mode of 
operation. The computer system includes a power consumption controller, a processor 
and a communication device. The power consumption controller generates an interrupt 
signal in response to a low power event or a fully operational event. The power 
consumption controller also generates a clock control signal. The clock control 
signal is deasserted during the full-power mode of operation and alternatively 
asserted for a first duration and deasserted for a second duration during the low- 
power mode of operation. In response to an asserted clock control signal, the 
processor suppresses the internal clock signal to at least one functional block 
within the processor and in response to a deasserted clock control signal, the 
processor transmits the internal clock signal to at least one functional block 
within the processor. By transmitting the internal clock signal to at least one 
functional block within the processor during the low-power mode of operation, the 
processor may respond to communication signals from a communication device during 
the low-power mode of operation. 

18 Claims, 10 Drawing figures 
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Glass, Brett, "Under The Hood", BYTE, Sep., 1991, pp. 329-335. 

Volkman, Victor R., "Advanced Power Management for DOS", Developer's Journal, Jul., 
1992, pp. 19-23. 

ART-UNIT : 244 

PRIMARY-EXAMINER : Voeltz;. Emanuel T. 
ASSISTANT -EXAMINER: Miller; Craig Steven 
ATTY-AGENT-FIRM: Seed and Berry LLP 



ABSTRACT: 

A method and system for placing a computer in a reduced power state is provided. In 
a preferred embodiment of the present invention, the system monitors the 
performance of a monitored activity of a program executing. The system determines 
whether the program is performing the monitored activity regularly. If the program 
is performing the monitored activity regularly, the system places the computer in a 
reduced power state. 

53 Claims, 16 Drawing figures 
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ART-UNIT: 235 

PRIMARY-EXAMINER: Auve; Glenn A. 
ATTY-AGENT-FIRM: Barnes & Thornburg 

ABSTRACT : 

A power saving control system for a computer system including a CPU, is provided 
with a mode selecting circuit for selectively operating the CPU in a first mode 
with relatively high performance and high power consumption and a second mode with 
relatively low performance and low power consumption, a repeated access detecting 
circuit for monitoring addresses accessed by the CPU over a given period in order 
to detect a predetermined operational state of the CPU, in which only specific 
address group is repeatedly accessed, a control circuit associated with the first 
means for normally operating the first means in the first mode and responsive to 
the second means detecting the predetermined operational state, for operating the 
first means in the second mode as long as the predetermined operational state is 
maintained, and a state display for generating an indication perceptible by an 
operator of the computer system indicating current operational mode of the CPU. 

15 Claims, 2 Drawing figures 
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ART-UNIT: 261 

PRIMARY-EXAMINER: Pham; Chi H. 
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ABSTRACT : 

An extremely compact, full featured portable radio architecture conserves power by 
allowing a processor to sleep except when it needs to perform tasks. A lower power 
processor which acts principally as an interrupt controller but which performs 
other functions as well (e.g., tone decode, synthesizer lock monitoring, etc.) so 
the main processor can sleep as much as possible and yet is assured of being awoken 
promptly when its processing power is required. The resulting portable radio has 
extremely low power consumption (e.g., on the order of 75 milliamperes during 
trunked mode operation) — thereby permitting even a relatively small battery pack to 
provide nearly 8 hours of continuous operation. The portable radio with battery is 
small and lightweight enough to fit into a front shirt pocket. 
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ABSTRACT : 

A power consumption reduction method and apparatus for a computer is described. The 
operating system running on the CPU of the computer determines when the CPU is not 
actively processing and generates a power-off signal to a control logic circuit. 
The control logic circuit then disconnects the CPU from the power supply. Pulses 
sent by a periodic timer or interrupts from input/output units are applied to the 
control logic circuit to at least periodically issue a power-on signal to the CPU. 
Power is supplied to the CPU for a given time period at every power-on signal. 
During this period, the CPU executes miscellaneous housekeeping chores including 
the polling of disk drives and determines when the CPU should resume normal 
processing. The control logic circuit also determines, at every power-on signal, 
whether the CPU is already on or being turned off. The control logic circuit will 
not issue a reset signal to enable the reset of the CPU if it is already on. If, 
however, the CPU has been turned off by the operating system, the control logic 
circuit will reset the CPU at every periodic power-on signal until CPU resumes its 
normal operation. 
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Brief Summary Text - BSTX (4) : 

The increase in use of very large scale integrated ("VLSI") circuit 
technologies has enabled the integration of entire systems and sub-systems onto 
a single chip. This integration has led to increased performance on critical 
processor data and instruction buses through the use of internal data and 
instruction caches. However, a negative result of this inc reased integration 
is a significantly reduced ability to easily access particular buses needed for 
monitoring processor activity . For instance, an instruction cached design 
inhibits the ability to monitor and capture the program instruction flow since 
the instructions are fetched from an embedded cache instead of memory external 
to the processor. In fact, for efficient cache designs, there is a high 
probability that the instructions will reside in cache and will not be visible 
from the external pins of the microprocessor. It is also possible that the 
entire program may reside in embedded cache, thereby making it virtually 
impossible to follow instruction execution externally. 



